In recent years, increased attention has been given to the question of whether or not urban housing market is best conceptualized as an integrated whole or as a set of quasiindependent submarkets. Two questions underlie the debate on this topic: first, what is the appropriate level of aggregation for the study of housing, and second, if the metropolitan housing market is to be subdivided, what is the best means of delimiting submarkets. Several authors have argued that the classic models of urban land values based on metropolitan-wide patterns overbound the market. H this is the case, then doubt is cast on the accuracy of the numerous studies linking particular attributes such as air pollution or the racial composition of the neighborhood to house price levels. Further, it has been argued, the disaggregation of the metropolitan area into functional submarkets improves the over-all explanatory power of regression models linking dwelling unit and neighbor-hood attributes to house price levels.
The research reported here focuses on this issue of level of aggregation in house price studies. Two simple hypotheses were tested with data for the San Fran-cisco Bay area: first, that different pat-terns of correlates exist for house price changes when one disaggregates the metropolitan-wide patterns into approximations of housing submarkets; and second, that models for submarkets defined on the basis of exchange of information about housing perform better than models for submarkets delimited on the basis of economic or racial-ethnic characteristics.
Verification of these hypotheses is necessary if we are to make progress in the search for an understanding of the nature of the housing market, and there-by the mechanisms through which neighborhoods change. If the first hypothesis is confirmed, then there is reason to doubt the well-accepted contention that elasticities derived from hedonic price studies of housing for the metropolitan area as a whole are related to the utility functions of home buyers. Such a finding is suggested empirically from the work of Straszheim in the San Francisco Bay area [30] , and theoretically from previous studies of market segmentation on the basis of race [6; 11; 15; 16; 17; 26] as well as real estate practices [23] . If the first hypothesis is accepted, it is obvious that future studies must give greater attention to the bounding of the study area, particularly if conclusions concerning buyer utility surfaces are to be drawn from data matching market price with housing and locational attributes. The second hypothesis deals more directly with questions of how housing submarkets should be defined. If it is confirmed, then guidance is provided as to how submarkets may be pre-specified to yield more information about the relationship of market price and housing attributes.
THE DEBATE CONCERNING MARKET DISAGGREGATION
Several years ago, Straszheim [31] demonstrated that market disaggregation yielded significant reductions in the sum of squared errors in regression models of house prices and dwelling unit and neighborhood attributes. He suggested that much of the previous debate concerning the size and direction of beta coefficients for such variables as air quality and racial composition of neighborhoods foundered on the delimitation of meaningful submarkets: overbounded areas might yield unreliable measures of price-attribute relationships. In addition, disaggregation of the housing market into submarkets could throw into focus local supply-demand disequilibrium which might otherwise mask or distort price-attribute relationships [19] .
Rebuttals to Straszheim's findings have been presented by Schnare and Struyk [27] and Ball and Kirwan [4] . The Schnare and Struyk study considered hedonic models for thirteen municipalities suburban to Boston, stratified on the basis of average family income for census tracts, distance to employment centers, and average number of rooms in the dwelling unit. A comparison of the standard errors in the sample-wide model as compared with the submarket models showed only small differences. They concluded that be-cause the stratified model required a loss of data and thus a reduction in the reliability of estimates, and because the predictive power of the two models was essentially the same, their findings sup-ported the continued use of an unstratified model in house price studies. Ball and Kirwan have also presented evidence that submarket analysis lends no explanatory power to the metropolitan model in their study of "social areas" in Bristol. Not only did their regression equations fail to identify sharply varying attribute prices, but also an F-test failed to show sufficient reduction in error variance to reject the null hypothesis that submarkets provide no better explanation of house prices than the market model.
HOUSE PRICES IN THE SAN FRANCISCO BAY AREA
In the scores of econometric studies of house price levels [3; 8; 19] , the underlying model specifies that elasticities associated with the demand for space, accessibility, and other housing or neighborhood characteristics may be derived from studies of the expenditure of that portion of the household income allocated to housing consumption [1; 21; 33] . In the "hedonic price" studies, subset of the many characteristics which could be used to describe the housing bundle is fit, through multiple regression analysis, to the selling price [14] . In such studies, the relative contribution of neighborhood and dwelling unit characteristics, such as accessibility, square footage of living space, neighborhood quality, the physical environment, and the social environment are calibrated [2; 7; 25; 28; 29; 32] . To test for the significance of submarket effects on the standard regression model, changes in average house prices for census tracts were matched with some of the most commonlyused neighborhood variables. Average house prices were computed for small areas for the last six months of 1971 and the last six months of 1975. Areal units were defined on the basis of the map grid which was used as an atlas index by the Society of Real Estate Appraisers.1 Fifteen sales was set as the minimum number which a grid unit had to report for both time periods to qualify for further analysis. This minimum was selected to exclude those areas which would not produce re-liable average prices because of small numbers of sales, such as areas which were very stable, sparsely populated, or which were largely composed of non-residential property. Areas in which there had been major changes in the 1 average dwelling unit space were also eliminated: if the average square foot-age of dwelling units sold shifted by more than 500 square feet, frequently representing the sale of numerous condominium units in just one of the time periods, the grid was not considered in the subsequent analysis.
To permit the addition of census data to the analysis, the small map grids were matched with census tracts. The median price for the census tract for each of the six-month periods was calculated. The 1975 price was weighted by the change in the overall cost of homeownership as reported in the Consumer Price Index, converting 1975 prices into 1971 dollars. Finally, in order to eliminate any remaining aspect of price change ac-counted for simply by the average in-crease or decrease in the size of dwelling units sold, a regression of price change in 1971 dollars on absolute change in square footage was calculated. The residuals from this regression, rep-resenting the change in the average price of dwelling units sold weighted by the average change in dwelling unit space and expressed in 1971 dollars, became the dependent variable, PRCH (price change), in the subsequent analysis.
Twenty neighborhood variables, selected from those frequently used in previous studies of house price, were selected to describe neighborhood price trends (Table 1) . Because several of the variables showed multi-collinearity, the twenty were reduced to twelve orthogonal dimensions through principal component analysis [10; 18] . The twelve dimensions accounted for 90.4 percent of the total variance (Table 2) .
HOUSE PRICE TRENDS FOR THE·METROPOLITAN AREA AND SUBMARKETS
The first hypothesis poses that different patterns of correlates exist for house price trends in subsectors of the metropolitan area. This hypothesis was tested by the calculation of a set of multiple regression equations for the metropolitan area and for housing subsectors. If the hypothesis is to be accepted, the strength and direction of the beta coefficients should differ because of the importance of different sets of variables in accounting for price trends in particular subareas, and an F-test should show that the submarket models significantly reduce the squared error of the price change variable.
Subareas or submarkets for the San Francisco-Oakland SMSA were delimited on the basis of districts within which real estate agents exchange information on house listings. Realtors in the San Francisco Bay area are divided into seventeen Boards of Realtors, each with a separate Multiple Listing Service. Be-cause of cooperation among several of these boards, it is possible to aggregate them into seven larger districts which can be understood to circumscribe the information exchange among real estate agents, and which form the basis for sharply differing evaluations of housing opportunities in the metropolitan area [23] . The seven subareas or submarkets so defined were: Marin County, San Francisco County, San Mateo County, central Contra Costa County, west Contra Costa County, Oakland (including Berkeley and Alameda), and southern Alameda County. Eight regression equations, one for each of the subareas and one for the metropolitan area as a whole, were calculated from the component scores (Table 3 ). The results show marked variation in the strength and even the direction of association between neighborhood price trends and neighborhood characteristics. Although the overall social status of the neighborhood was positively related to relative house price in-creases in all subareas, it was statistically significant only in the SMSA, San Fran"-cisco, San Mateo, and Oakland equations. Other components were less consistently related to price trends. The crime-tax component was negatively related to price trends for the metropolitan equation and for San Mateo County; views were statistically significant in the metropolitan and west Contra Costa County equations, but the direction of the relationship differed, probably be-cause a "view" of the Bay in west Contra Costa County also includes a view of oil storage tanks, and thus has a negative effect on price trends; and accessibility was significant at a 0.05 level only within the metropolitan equation. Similarly, the presence of large numbers of The contention that the pattern of correlates for submarkets is a superior approximation of the relationships between the independent and dependent variables was supported by an Ftest for the reduction in the sum of squared errors due to geographic stratification. The Fratio was 2.56, significant at the 0.01 level, enabling one to reject the null hypothesis that there are no differences between the geographically stratified and the unstratified models. The board of realtors models are not only different from the unstratified model, but they also perform better in reducing the error variance.
The importance of particular components in the regression models seems to be a function of the peculiar makeup of the subsector or submarket and the perhaps unique character of housing ex-change rules within the subsector, rather than some general pattern which affects the entire metropolitan area. This suggests that there is no single housing market for the metropolitan area, but rather a series of submarkets which must be identified if one is to portray accurately the nature of housing exchange and neighborhood filtering. The finding that subsectors vary from one another is significant within the framework of the current debate on the market-submarket issue, but is not surprising given the many factors at work to disrupt the equilibrium market condition which must obtain if no differences are to be found. Economic theory predicts that, ceteris paribus, market price rises where housing quality is good, municipal services are of high quality and low cost [5; 12] , there are relatively few minority residents [6] , and the neighborhood is accessible to places of work, shopping, or other amenities [24] . Equilibrium conditions are likely to be disrupted within housing submarkets by (1) restriction of housing supply in the local area due to urban renewal, zoning regulations, or growth control policies, as well as the simple lag between demand and construction; ( 2) temporary and local inflation or deflation of demand related to changes in the age, racial, or economic composition of the population as neighborhoods experience rapid demographic changes and stresses are placed on a limited supply of housing; and ( 3) interference in the simple market process by such institutions as mortgage lenders and real estate agents whose actions may result in unexpectedly high or low prices as a result of speculative activity, the withdrawal of mortgage funds, and sales efforts from particular portions of the housing market, or simply the mismatch of buyers and sellers as a function of the information structure of the real estate industry. That such disruptions to market equilibrium exist in a large metropolitan area is highly likely. It is even more likely that disequilibrium, in the short-run at least, exists when functional submarkets are smaller in size-imbalances will be even more severely felt when it is the submarket rather than the metropolitan area which is the subject of analysis. 
COMPARISON OF SUBMARKET MODELS
Some of the difficulties involved in specifying appropriate submarkets for the study of urban housing are alluded to in the numerous studies in which sub-markets have been defined [8; 13; 15] . As Bourne has pointed out, a major weakness in most attempts at empirically delimiting submarkets is the failure to take into account the ways in which households acquire and use information about housing vacancies, and the ways in which they match themselves with these vacancies [8; 9] . A housing sub market may be defined as a collectivity of buyers and sellers with a distinct pat-tern of price-attribute valuations. In any market area, the outer boundary is de-fined as a given probability level that a unit from a particular origin will be ex-changed at a given destination, usually the marketplace. Although the housing market does not involve a centralized exchange, its boundaries are similarly defined by the probabilities that transactions will take place linking two housing units through sale, rental, or exchange. Similar units and similar locations are not necessarily those most intensively linked [20] . It is, therefore, important to define the housing market or submarket on the basis of the probable exchange of dwelling units rather than on the basis of an a priori categorization based on tenure or another characteristic which the researcher deems as a good basis of classification.
Housing submarkets were defined for the San Francisco-Oakland area on the basis of three criteria: information exchange units of cooperating boards of realtors; racial composition of neighborhoods; and economic characteristics of neighborhoods. The second hypothesis was that the first submarket classification, based on units within which in-formation about housing vacancies is exchanged, provides a better framework for predicting price trends than submarkets defined on the basis of non-spatial racial or economic characteristics. This hypothesis would be confirmed both by a better performance of the multiple regression equation (a larger coefficient of determination), and also by a larger reduction in error variance by the boards of realtors model than competing models.
Coefficients of determination varied greatly for the submarket equations (Table 4 ). The adjusted R 2 for the unstratified model was 0.387, but ranged from 0.608 for the San Mateo County board of realtors jurisdiction to a low of 0.096 for the submarket based on high house prices. With only two exceptions, the coefficients for the boards of realtors models were consistently higher than that for the unstratified model and those for submarkets defined by income and race of residents. Models which fell be-low an R 2 of 0.30 included the southern Alameda County board model, and the Chicano, Black, high house price, medium house price, and low house price models. Only the very large "nonblack" and "nonChicano" submarkets achieved coefficients approaching that for the metropolitan area, probably because these are not true submarkets and most of the census tracts in the unstratified model were included in the computations for these "submarkets." Coefficients of determination for the board of realtors districts were thus consistently higher than those for racial-ethnic or economically defined districts, indicating that the former were more effective overall in accounting for price change.
The F-ratios, comparing the reduction in error variance for the stratified and unstratified models, also indicate the superiority of the board of realtor regionalization. The F-ratios for the Black, Chicano, and house price stratifications were not high enough to enable one to reject the null hypothesis that the reduction in error variance provided by these models compared to the unstratified model was different from zero at the 0.01 level of significance. For the Black-nonBlack stratification, the F-ratio was 1.03; for the Chicano-nonChicano stratification, it was 1.09; and for the house price stratification, it was 1.31.
From this evidence, one may conclude that the board of realtors submarkets are superior to the other submarket stratifications considered and also superior to the unstratified model. This finding indicates that caution must be used in the delimitation of submarkets: although it may be true that the housing market is compartmentalized on the basis of race, ethnicity, and income or house price, it is not necessarily true that all areas of similar racial or economic structure should be considered together as a single submarket. Not only must the interpretation of elasticities derived from the statistical analysis of the metropolitan area be evaluated with skepticism but also elasticities for demographically defined submarkets, unless these submarkets have also been delimited after a study of probable transactions. Neither the SMSA nor the easily-defined racially or economically-based regionalization of the metropolitan area should be accepted as equivalent to a "housing submarket" without verification that such units are indeed behaviorally appropriate.
CONCLUSIONS
The results of this analysis lead to several conclusions with respect to the spatial segmentation of the urban housing market:
1. Submarkets differ with respect to neighborhood correlates of house price trends. Since the bounding of study units in a functional analysis exerts a major influence on any observed relationships therein, it is obvious that one must exercise care in delimiting housing markets if the goal is the derivation of utility functions of buyers based on price-attribute relationships. In the San Francisco Bay area, it has been noted that certain neighborhood attributes exert a positive or negative effect on price trends only in limited regions. From this finding, one may conclude that over-interpretation of regression coefficients will continue to plague hedonic price studies unless greater care is taken in the bounding of the market region within which transactions take place and prices determined.
2. Submarket analysis may be evaluated on the basis of the extent to which submarkets approximate boundaries within which it is probable that housing is exchanged. In a large metropolitan area, it is unlikely that submarkets based simply on the racial or economic composition of destination neighborhoods comprise market exchange units, particularly if these neighborhoods are spatially disjunct. It is not surprising that submarkets based on factorial ecology procedures [4] or income and accessibility [27] fail to produce better explanations of house price levels than the metropolitan-wide model, for they have neglected information linkages and transaction probabilities. The empirical results of this study of the San Francisco area suggest that a first approximation of information and transactionbased submarkets may be the real estate industry jurisdictions within which listings on single-family dwellings are exchanged, and between which little information is available to buyers without the investment of relatively more time and effort.
3.
Although the real estate board districts provide an approximation of the outer boundaries within which real estate exchanges take place, it is likely that they are over-bounded as study areas, since it has been noted that even within single board of realtors jurisdictions in a moderately large metropolitan area, real estate agents further segment the market perceptually and behavior-ally [22] . If the submarket model in overbounded areas performs better than the market-wide model, it is also probable that sharp distinctions exist among the even more limited submarkets within which transactions actually take place. Because the functioning of the market cannot be understood without knowledge of the location and workings of submarkets, and yet the delimitation of submarkets requires an understanding of the market as a whole, it is difficult, to say the least, to predefine submarkets. It is suggested that further attempts at submarket delimitation begin at the level of empirically derived information constraints.
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